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Application Serial No.: 09/527,352 

REMARKS 
Interview Summaries 

An in-person interview was scheduled and conducted on March 12, 2004. 
Participating in the interview were the Examiners Vera Afrernova and Jon Weber; 
Applicant Dr. Kim Brouwer; Expert Dr. Ronald Borchardt (who is also a member of the 
Scientific Advisory Board and Board of Directors for Qualyst, Inc.); Mr. Scott Neuville, 
CEO, Qualyst, Inc., exclusive licensee to the technology and patent rights from 
assignee of record, The University of North Carolina at Chapel Hill; and applicants 
undersigned counsel, Aries A. Taylor, Jr. The claims and cited art of record were 
discussed. Applicants 1 arguments were found to be persuasive. 

A telephone interview was conducted on March 24, 2004. Participating in the 
telephone interview were Examiner Vera Afrernova and applicants undersigned 
counsel Aries A. Taylor, Jr. It was agreed that proposed amendments to claim 105 
would be accepted and entered into the application, and that a draft Declaration under 
37 C.F.R § 1 .1 32 by applicant Xingrong Liu, Ph.D. would be accepted and entered into 
the prosecution of the subject application. Applicants submit formally herewith the 
discussed amendments of claim 1 05 and the discussed Declaration under 37 C.F.R § 
1 .1 32 by applicant Xingrong Liu, Ph.D. 

Applicants wish to extend their most sincere thanks to Examiner Afrernova and 
Examiner Weber for their time and consideration in participating in the interviews. 

Status Summary 

Claims 67-200 are now pending in the subject U.S. Continued Prosecution 
Application (CPA). Claims 67-200 as filed the instant CPA were subjected to a 
Restriction/Election Requirement. In a Response filed by facsimile on May 27, 2003, 
applicants elected the claims of Group III, claims 105-1 18, for prosecution at this time. 
Claims 105-118 have been examined. 

Claims 105-1 18 have been rejected under U.S.C. Sections 102(a) and 103(a) 
based on the Liu etal. (1998) Pharm. Sci. 1 :S-1 19 abstract (referred to hereinafter as 
Liu et al. [CCD , or on a dissertation by co-inventor Xingrong Liu entitled, "Sandwich- 
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Cultured Rat Hepatocytes: A Novel In Vitro Model To Study Hepatobiliary Disposition 
Of Substrates", filed with the U.S. Patent and Trademark Office (herein after the 
"Patent Office") in a supplemental filing dated May 28, 2003 and marked therein as 
"Exhibit B" (hereinafter the " Dissertation "), alone and in combination with other 
references. 

Claims 105-118 have been rejected under 35 U.S.C. §1 02(b) or under 35 
U.S.C. §1 03(a) based on Liuetal. (1997) Pharm. Res. 24:S-459 abstract (hereinafter 
referred to Liu et al. HEED . 

Claim 105 has been amended. Support for the amendment of claim 105 can be 
found in the subject U.S. patent application as filed at page 34, lines 7-9, wherein it is 
stated that: "Likewise, in vitro biliary clearance was calculated as the ratio of the 
amount excreted in the canalicular networks in the hepatocyte monolayers and the 
AUC in the incubation medium." The term "likewise" refers to the in vivo biliary 
clearance calculation, which was performed for comparison and was calculated as 
follows: "The in vivo biliary clearance was calculated in the Laboratory Examples as 
the ratio of the amount excreted into bile at time T and the plasma AUC between time 
0 and time T." See page 33, line 21 through page 34, line 6. See also page 31 , lines 
4-7, wherein AUC is described as follows, in discussing the in vivo biliary clearance 
calculation: "AUC 0 -t represents the area under the plasma concentration-time curve 
from 0 to time T (in minutes)". 

Further, it is respectfully submitted that in view of the above-noted disclosure 
and discussion in the subject U.S. Patent Application as filed, the term AUC would be 
understood by one of ordinary skill in the art to refer to the following equation: 



AUC = J C dt, where C is concentration in medium. 

0 

This equation is clearly set forth in the well-known textbook Pharmacokinetics, Second 
Edition (Marcel Dekker, Inc. 1982), by Gibaldi and Perrier at pages 13 and 14. True 
and accurate copies of excerpts from this textbook are attached as Exhibit 1. The 
excerpts include pages 13 and 14. 
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Accordingly, applicants respectfully submit that the amendment is fully 
supported by the disclosure of the application as filed. No new matter has been 
added. 

Applicants have carefully considered the outstanding rejections and the Patent 
Office's bases for these rejections and respectfully traverse the same as follows. 

Response to Rejections of Claims 105-118 under 35 U.S.C. S3 102(a) and 103(a) 
Based on the Dissertation or on Liu et alJCCl 
Claims 105-118 have been rejected under U.S. C. Sections 102(a) and 103(a) 
based on Liu et al. fCCI , or on the Dissertation , alone and in combination with other 
references. 

With regard to the publication of the Dissertation , applicants respectfully submit 
that the Dissertation was not publicly available as of the date of co-inventor's Liu's oral 
defense, as set forth on the Dissertation itself. However, assuming arguendo that the 
Dissertation was published prior to the March 17, 1999 priority date of the present U.S. 
patent application, and in further response to the rejection under 35 U.S.C. Section 
1 02(a) based on Liu etal. [CC1 or on the Dissertation , applicants submit the attached 
DECLARATION OF XINGRONG LIU PURSUANT TO 37 C.F.R. §1 .132 (herein after 
the "Liu Declaration") regarding the Dissertation . Summarily, the attached Liu 
Declaration explains that while applicants LeCluyse and Brouwer are co-inventors for 
the subject matter disclosed and claimed in the present U.S. patent application, 
applicants LeCluyse and Brouwer are not co-authors of the Dissertation . 

35 U.S.C. Section 102(a) states the following: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or 
patented or described in a printed publication in this or a foreign 
country, before the invention thereof by the applicant for patent , • 

35 U.S.C. Section 102(a) (1998) (emphasis added). 

In view of the Declaration attached hereto, since the subject matter of the 
Dissertation is a portion of the presently claimed subject matter of the applicants, the 
Dissertation cannot therefore be cited as prior art under the provisions of 35 U.S.C. 
Section 102(a). 
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Particularly, applicant Liu could not have possibly described the subject matter 
of the invention in a printed publication (i.e. the Dissertation ) before it was invented by 
applicants (i.e. LeCluyse, Brouwer, Liu), in accordance with the language set out 
above in 35 U.S.C. Section 102(a). This is because the facts are that the same Liu, 
who is the sole author of the Dissertation , is a co-inventor. It is impossible for an 
inventor to describe the invention in a printed publication before he/she has invented 
the invention. To show that these facts in the present situation are correct and hence 
35 U.S.C. Section 102(a) is inapplicable, the Liu Declaration is attached. 

Particularly, the attached Declaration establishes that co-inventors Brouwer and 
LeCluyse, provided input, support and guidance to the underlying research set forth in 
the Dissertation , as well as editorial and organizational input to the Dissertation itself. 
However, the writing of the Dissertation was a requirement upon co-inventor Liu to 
receive his doctorate from the University of North Carolina at Chapel Hill. Thus, co- 
inventors Brouwer and LeCluyse are not listed as co-authors of the Dissertation . The 
Declaration also confirms that co-inventors, Liu, Brouwer, and LeCluyse, are the sole 
co-inventors of the subject matter disclosed in the Dissertation and which is also part 
of the subject matter disclosed in the subject U.S. patent application. 

Consequently, due the above comments and attached Declaration, it is 
respectfully submitted that the rejections of claims 105-1 18 under 35 U.S.C. Section 
102(a) as being anticipated by and under 35 U.S.C. Section 103(a) as being 
unpatentable over the Dissertation has now been mooted. It is respectfully requested 
that the Dissertation as a reference be withdrawn, and hence, that the rejections be 
withdrawn. 

Applicants now refer to the previously filed Declaration of Dr. Kim L.R. Brouwer 
Pursuant to 37 C.F.R. Sections 1.131 and 1.132. This Declaration is believed to 
establish that the intended subject matter of claims 1 05-1 1 8 was invented prior to the 
publication date of Liu et al. [CC1 . The Declaration included the Dissertation as 
Exhibit B. The existence of the Dissertation predates the Liu et al. [CC1 abstract and 
describes determination of a biliary clearance value for a xenobiotic compound in a 
hepatocyte culture as recited in claims 105-1 18. 



7 



Application Serial No.: 09/527,352 



Consequently, due the above comments and attached Liu Declaration, it is 
respectfully submitted that the rejections of claims 105-1 18 under 35 U.S.C. Section 
102(a) as being anticipated by and under 35 U.S.C. Section 103(a) as being 
unpatentable over Liu et al. [CC1 has now been mooted. It is respectfully requested 
that Liu et al. [CC1 as a reference be withdrawn, and hence, that the rejections be 
withdrawn. 

Allowance of claims 1 05-1 1 8 over the Dissertation and over Liu etal. [CC1 alone 
or in combination with other cited references is therefore respectfully requested. 

Response to Rejection of Claims 105-118 under 35 U.S.C. § 102(b) or 
35 U.S.C. $ 103(a) Based on Liu et al. [EE] 

Claims 105-118 have been rejected under 35 U.S.C. §1 02(b) or under 35 
U.S.C. §1 03(a) based on Liu et al. fEEI . Applicants respectfully submit that elected 
claims 1 05-1 1 8 are patentably distinguished over Liu etal. TEE1 based on the following 
arguments. 

The Liu et al. fEEI abstract describes the method of calculating the biliary 
excretion index based on the difference in uptake of substrate in standard buffer 
(HBSS) compared to calcium-free buffer at 10 minutes in Day 5 sandwich-cultured 
hepatocytes. Applicants respectfully submit that the use of the in vitro biliary clearance 
value is patentably distinguishable from the use of the biliary excretion index to 
characterize the way compounds are handled by the liver. 

A biliary clearance value, as described in the present U.S. patent application, is 
calculated from fundamentally different data than those required for calculating the 
biliary excretion index. In order to collect these data, a different experimental design is 
required. The biliary excretion index is calculated from the difference in uptake of 
substrate in standard buffer (HBSS) compared to calcium-free buffer at 10 minutes in 
Day 5 sandwich-cultured hepatocytes. This difference (i.e., the mass of substrate that 
appears in the bile) comprises the numerator in both the biliary excretion index and the 
biliary clearance value calculation. However, the denominator differs' for these two 
parameters. For the biliary excretion index, the denominator is simply substrate uptake 
in standard buffer. In contrast, for determination of a biliary clearance value, the area 
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under the curve (AUC), wherein the AUC represents the integral of xenobiotic 
concentration in the medium from time 0 to time T, serves as the denominator in the 
biliary clearance calculation. There is no disclosure in the Liu et al. TEE1 abstract of 
any experimental design in which the calculation of AUC could be accomplished. 
Without this requisite information, biliary clearance cannot be calculated. 

The biliary excretion index only reflects the fraction of the substrate 
accumulated in the hepatocyte that ultimately is excreted into bile. In essence, this 
parameter indicates the disposition of a compound only after it has been taken up into 
the cell. In contrast, the biliary clearance value determines the rate at which a 
compound will move from outside the cell into bile, without respect to which step (net 
uptake by the cell or movement from the cell interior into bile) might be the rate-limiting 
process. The distinction between the utility of the biliary excretion index and the biliary 
clearance value is important. A compound may have a high biliary excretion index 
even if biliary excretion is not an important route of elimination from the body. For 
some compounds, net uptake by the hepatocyte may be low (due to low uptake or 
significant efflux from the cell into the media), so that the liver does not contribute 
significantly to overall removal of the compound from the body. However, excretion of 
the compound from the cell into bile may be efficient. In this case, the biliary excretion 
index would be high, even though biliary excretion, from a biologic standpoint, would 
be unimportant. In contrast, the biliary clearance value would accurately characterize 
the behavior of the compound: a low degree of uptake into the hepatocyte will yield a 
low measure of biliary clearance regardless of how efficiently the compound is 
removed from the cell into bile. The presently claimed subject matter pertains to a 
method for determining the degree to which biliary clearance contributes to the 
removal of a xenobiotic from the systemic circulation. For example, this screening 
method can identify compounds that move rapidly from outside the hepatocyte into 
bile. In the context of identifying such compounds, the biliary excretion index can be 
misleading. 

Physiological processes, such as clearance values, are additive and typically 
scale across species. This is not necessarily true for fractional excretion values. 
Compounds usually are categorized as low, intermediate or high clearance. Total 
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body clearance is the sum of hepatic clearance and clearance by all non-hepatic 
routes; in turn, hepatic clearance is the sum of metabolic clearance and biliary 
clearance. Total body clearance is a determinant of compound concentrations in blood 
that are produced by a given administration regimen for that compound. Hepatic 
clearance is a further determinant of systemic concentrations for compounds that are 
administered orally (as are most therapeutic agents) in that hepatic clearance can 
mediate loss of the compound before it appears in the systemic circulation (so-called 
"first-pass extraction" by the liver). It is critically important to identify compounds 
(potential drugs) that have a high hepatic clearance, as these will suffer a high degree 
of first-pass loss (and therefore may be undesirable as therapeutic agents). 
Compounds that have a high biliary clearance will have a high hepatic clearance and 
therefore, a large first-pass extraction; compounds with a high biliary excretion index 
may or may not have a high hepatic clearance. 

The utility of the in vitro biliary clearance value, but inability of biliary excretion 
index, to predict in vivo biliary clearance is evident in the data submitted in the subject 
U.S. Patent Application Serial No. 09/527,352. See for example, Figures 6A and 6B. 
In Figure 6A, the biliary excretion index of methotrexate (open circle) is relatively high. 
However, the low in vivo biliary clearance value of methotrexate, as shown in Figure 
6B of the subject U.S. Patent Application Serial No. 09/527,352, indicates that as 
methotrexate moves through the liver on any single pass, it is not rapidly excreted into 
bile. This can be the case if methotrexate is cleared predominantly by another route of 
elimination in vivo (e.g., non-hepatic routes). Biliary clearance also can be low if 
methotrexate is not taken up efficiently by the hepatocyte. Thus, the susceptibility of 
methotrexate to biliary excretion is low, but this would not be predicted by the biliary 
excretion index. In contrast, the low in vitro biliary clearance of methotrexate 
determined in the sandwich-cultured hepatocytes is predictive of the -in vivo biliary 
clearance value. 

Independent claim 105 recites in step (f) calculating a biliary clearance value. 
Turning now to the rejection of claim 105 based on Liu et al. EE , it is respectfully 
submitted that Liu etal. EE does not teach the calculating of a biliary clearance value. 
As such, Liu et al. EE cannot be seen to anticipate claim 105 under 35 U.S.C. § 102. 
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Liu et al. EE does not disclose each and every element of claim 105. 

Turning now to the rejection of claim 105 under 35 U.S.C. § 103 based on Liu et 
al. EE , applicants respectfully submit that there is no motivation provided in Liu et al. 
EE to modify the teachings of Liu et al. EE to include a determination of AUC, wherein 
the AUC represents the.integral of xenobiotic concentration in the medium from time 0 
to time T. This is because there is no recognition in Liu et al. EE that one should 
account for sinusoidal uptake by incorporating such additional variables, since 
sinusoidal uptake can be a rate-limiting step in the overall biliary excretion process. 
Stated another way, there is no recognition by Liu et al. EE that sinusoidal uptake 
rather than canalicular excretion only, can be the rate-limiting step in the overall biliary 
excretion process. Thus, claim 105 is believed to be patentably distinguished over Liu 
et al. EE . Allowance of claim 105 is respectfully requested. 

Claims 106-118 are dependent upon claim 105. Therefore applicants 
respectfully submit that dependent claims 106-118 are likewise patentably 
distinguished over Liu et al. EE . Allowance of claims 106-118 is also respectfully 
requested. 

CONCLUSION 

In light of the above Remarks, it is respectfully submitted that the present 
application is now in a proper condition for allowance and such action is earnestly 
solicited. If any minor issues should remain outstanding after the Patent Examiner has 
had an opportunity to study the above Remarks, the Patent Examiner is respectfully 
requested to telephone the undersigned patent attorney so that all such matters may 
be resolved and the application be placed in a condition for allowance without the 
necessity for issuance of another Official Action. 
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Deposit Account 

The Commissioner is hereby authorized to charge any deficiencies of payment 
or credit any overpayments associated with the filing of this Amendment to Deposit 
Account No. 50-0426. ' 



Respectfully submitted, 

JENKINS, WILSON & TAYLOR, P.A. 



Date 




By: 




Aries A. Taylor, Jr. 
Registration No. 39,395 



Customer No. 25297 



421/17/2 



AAT/ptw 



Enclosures 



12 



in 



o . 
£ 

s 

s 

i 

a, 
6 
o 
o 

g 
o 




(uiuj/6t/) 940J uoiidjaxa Ajouuh 



a> 

0) CD 



o -5 j) e 



2 *> t*§ 
c e * s 
— ~ s 



03 

fa ° 

• 4* fl 5 c 



ri 



&4 



63 U 



- J 



Hi Is 

ho u w g 

5 ^ - ^ .o 

1 s si 8 

I 8 j * s 
| 8 8|€ 

SSI' 

— S3? 

* „ > c 
E § S 2 U 




05 
O 

s 

cu 



£ o 2 

s 5 

» o o 

<» 5 p 

5 - * 
.c g a 

- s I * 
. §•■ = 
1-1 



.a 



o 

n i 

o ' to 
o 

. o 
0) 

PS 



en 

3 

§ 



o 



C 
a 



o 



m 

9> g aJ S 

o« •g «S - - 



« "3 



" 3 H B H CT 

■S " c 2 * 



« 4) 

** E 
c ^ 

8 
S 

0) 



4 *■» 



II 



3 33 



3 

to 

& 

o 

0) 

§ 



s i 

0 P 

< a 



*»^8 

g < | 2 ^ 

o '(mow 

Will 

» S c 

a/ M O bp 
^ 5 ?3 ,5 Q> 

S3 « x Sw 
g 5 • §• 



•3 S 1 ^ £ I 

39 



lj« Pi* 

•| S 3 g ^ 

5 5 on B jP 
1 -5 3 1 1 



^ 2 "3 



o 



si* 



c 
2 

-M 

§ 

g 
o 

o 

as 
E 

03 



C 

5 

CO 

k 

c v 

^§ 

o 2 
S.I 

o o 
a c 



1- 

cr • 
at cr 
b w 

ll 

•3 5 
c 

S d 

1 3 

o § 

*3 d 

u S 

(< w 

-3, 
"2 ^ 

g 8 £ 
■ § « 



u 

II 




•3 

s 
t 

ft) 
5 

£. 

i 

U 
i 

4) 
C 

o 



8 8 



3- 



o 5 
2 | 



& 

C 

O g 
8 | 



O 
m 



r, »- _ n 



| 2 H 2 | 

S a 9 3 a 




09 

o 
U 

e 

5 

o 

S 

05 



B qj C 




(|Ui/6*j uoiicuiuaouoo outsold 



93 «j 



'353 fa a « 



-•as 



" c 

~ 3 I 



S 5 - - 

3 v 3 xs 

0) OJ «3 c 

*4 O QJ 

* 8 .8 1 1 



3 

o Q, „ fc § j§ 



5 S 3 - 



"3 * 

5 eg 

>S -o -a 



c 

P< 
P* 

«! 

a> 
a> 

03 



u 

■§ 



1*1 



9) 
CM 




5 . 5 * g 

si S- 3 



• B _ _ 

§ o g fct S 

P S w fa *- * 

• S E a b 

0 2 E S S * 

1 fi c ■§ V 

« Q S sic 

3 & 



<g — > E § 

211 g * * 




•a *o •a < © *S 



S» * 2 a - E «3 



• » 85 a ft 

eS S « o ■ s 

'•e f a 1 1 s 

-s 5 c i 1 1 

So 5 Sm 



i 

c 
U 

c 

II 

u 
c 



